WOJ 



PCT 

INTERNATIONAL APPLICATIO: 




INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 

LISHED UNDER THE PATENT CO' 



»^^^A' 




HON TREATY (PCT) 



(51) International Patent Classification 6 : 

B29C 45/14 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 98731524 

23 July 1998 (23.07.98) 



(21) International Application Number: PCT/US 97/22896 

(22) International Filing Date: 15 December 1997 (15.12.97) 



(30) Priority Data: 
08/785,641 



1 7 January 1 997 (1 7 : 0 1 .97) US 



(71) Applicant: UNITED TECHNOLOGIES AUTOMOTIVE, INC. 

[US/US]; 5200 Auto Club Drive, Dearborn, MI 48126 (US). 

(72) Inventors: MOFFITT, Roderick, Wilson; 2141 S. Jefferson, 

Defiance, OH 43512 (US). KOHLS, Gary; 10250 State 
Highway 108, Wauseon, OH 43567 (US). VANDERPOOL, 
Vaughn; 12076 County Road C, Bryan, OH 43506 (US). 
McHUGH, Robert, L.; 39193 Polo Club Drive #202, 
Farmington, MI 48335 (US). 

(74) Agents: OLDS, Theodore, W. et al.; Howard & Howard 
Attorneys, P.C., Suite 101, 1400 North Woodward Avenue, 
Bloomfield Hills, MI 48304 (US). 



(81) Designated States: JP, MX, European patent (AT, BE, CH, 
DE, DK, ES, FI, FR, GB, GR, IE. IT, LU, MC, NL, PT, 
SE). 



Published 

With international search report. 
With amended claims. 



(54) Title: METHOD OF SECURING DECORATIVE INSERT TO UNDERLYING PLASTIC SKIN FOR TRIM PANEL 

(57) Abstract 

An improved method of forming a vehicle 
trim part includes the initial step of securing an 
insert (26) to a vinyl-skin (32) in a vacuum 
mold (22). The cloth insert (26) is attached 
to the outer face of the skin (32), and the two 
are then placed into a foam mold (36, 48) as a 
single preform. In this way, if the cloth (26) is 
improperly connected to the skin (32), the part 
can be identified as scrap before foam (50) is 
injected to complete the part. Since the preform 
(35) is moved into the foam mold, foam (50) 
is injected behind the part. Since the preform 
(35) is positioned within the mold as a single 
part, the invention more accurately positions the 
insert (26) and skin (32) relative to the mold prior to faom injection. Again, this improves the quality and appearance of the vinyl part. 
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METHOD OF SECURING DECORATIVE INSERT 
TO UNDERLYING PLASTIC SKIN FOR TRIM PANEL 

5 BACKGROUND OF THE INVENTION 

This invention relates to a simplified and improved method for securing a 
decorative insert to an underlying plastic skin for a trim panel. 

In the prior art, vehicle trim panels such as door panels are often formed to 

10 have decorative inserts such as a cloth insert secured to a plastic skin: A foam 
backing is formed behind the plastic skin. The prior art has manufactured these 
components in a number of different methods. 

With one commonly used method, the cloth insert is first secured to a rear 
(or non-exposed) face of the skin. The decorative face of the cloth actually initially 

15 faces the back of the skin. The cloth and skin are welded together as by dielectric 
welding at the perimeter of the insert, the skin is then removed within the weld, 
exposing the cloth. The combined cloth and skin are then placed in a foam mold, 
and the foam is injected into the mold rearwardly of the skin and cloth. While this 
prior art method has gained wide success, it would be desirable utilize a bond 

20 type other than the dielectric weld. 

One other method utilizes separate placement of the decorative cloth insert 
and the skin into the foam mold, prior to foam being injected into the mold. Thus, 
the insert is first placed in the mold, the skin is then placed over the insert, and the 
foam is then injected into the mold. While this method does typically result in a 

25 secure bond between the insert and the skin, placement of the insert may sometimes 
be inaccurate. Moreover, there is a certain percentage of scrap wherein the insert 
is not properly secured or positioned on the skin. With this prior method, scrap 
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cannot be identified until after the foam has been injected and the final pan has been 
completed. It would be desirable to identify an improper connection of the cloth to 
the skin earlier in the process, and before injecting the foam. 

SUMMARY OF THE INVENTION 
5 In a disclosed embodiment of this invention, a separate mold is utilized to 

initially secure the insert to the outer face of the skin. The insert is secured to what 
will become the outer face of the skin by some means in a vacuum form mold. An 
adhesive may be utilized, or the insert could be simply secured to the skin, since the 
skin is preferably at a relatively high temperature when placed in the mold along 

10 with the cloth, In one embodiment, the vacuum form mold is provided with a 
cavity, and a plug moves with the insert forcing the insert and skin into the cavity. 

Once the insert has been secured to the skin, the combined skin and insert 
are removed from this first mold. The combined skin and insert are then placed as 
a preform into the foam mold. Preferably, a tuck blade is formed on the foam mold 

15. which surrounds the entire periphery of the insert. The insert is located within the 
tuck blade. The tuck blade forms a tuck seam around the edges of the insert, and 
forces the insert back into the skin. 

Since the skin and insert are placed into the mold as a single preform, one 
can check the propriety of the preform prior to injecting the foam behind the skin. 

20 Thus, there will be no unnecessary scrap after molding. In addition, the improved 
method ensures the proper placement of the insert and skin within the mold. The 
invention is also in that the bond between the insert and the skin is not exposed to 
the foam. 
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Once the preform is placed in the mold, foam is injected behind the skin to 
complete the trim panel. The combined trim panel is then removed from the mold. 

With the instance invention, not only is the manufacture of a trim panel 
greatly simplified over the prior an methods, but the method provides reduced 
5 scrap, and more accurate formation of the trim panel. This is an improvement over 
the prior art methods. 

These and other features of the present invention can be best understood 
from the following specification and drawings, of which the following is a brief 
description. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows the first step in the formation of a trim panel 
Figure 2 A shows a subsequent step in the formation of a trim panel. 
Figure 2B shows a step subsequent to the Figure 2A step. 
Figure 3 A shows another subsequent step. 
15 Figure 3B is a detail of the Figure 3A structure. 

Figure 4 shows another subsequent step. 
Figure 5 shows the final trim product. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Figure 1 shows assembly 20 for forming a trim panel preform. This type 
20 of preform is also known as cover stock or cover material. A male vacuum mold 
22 is utilized in combination with a plug assist 24. Plug assist 24 carries an insert 
26, which may be a decorative cloth insert. Other type inserts, such as leather, 
plastic, etc. also benefit from this method. Vacuum mold 22 includes a vacuum 

"3- 
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source as shown schematically by openings 28.- A well 30 is also formed 1 in mold 
22. As is known, skin material 32, which is preferably vinyl, is heated in an oven, 
and is then brought above the mold 22. The skin is heated to a temperature on the 
order of 300° F. The plug 24 is then brought downwardly on the skin 32, with 
5 insert 26 brought against the skin 32. The plug 24 may include a source of air 34 
such that it can blow the insert 26 onto the skin 32. The insert 26 may also be 
provided with a adhesive layer 26 A. The adhesive may be one that is actuated by 
the heat of the skin 32 to secure the cloth 26 to skin 32. As shown in Figure 1, the 
face of the skin 32 which receives insert 26 is the decorative or outer face. The 

10 face of insert 26 which is secured to skin 32 is the face which is covered in its final 
state. The decorative surface of the insert 26 faces the plug 24. Typically, the skin 
32 is initially formed on mold 22 first. Then plug assist 24 brings the insert 26 into 
the well, to secure it to the skin. 

As shown in Figure 2A, the insert 26 has now been secured to the skin 32. 

15 The two materials are forced downwardly in the well 30 of the mold 22. Vacuum 
may assist in this formation. 

As shown in Figure 2B, preform 35 has now been formed from the 
combined skin 32 and cloth insert 26, which is now secured to the skin 32. The 
layer, while secured together, are still very flexible. 

20 As shown in Figure 3A, a foam mold tool 36 includes tuck blade 38 which 

preferably surround the periphery of insert 26. The preform 35 is placed into mold 
36. The preform 35 shapes itself to the mold shape such as shown in 40. The outer 
face, or class A surface, now faces downwardly against mold 36. Insert 26 contacts 

-4- 
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the mold, and skin 40 is behind the insert. However, at locations other than that 
of the insert, the skin 40 does contact the mold. As shown, portions 42 of the skin 
40 bend around the tuck blades, and will form a well in the final trim part. The 
outer edges of insert 26 bend upwardly against the tuck blade 38 to form inner 
edges 44. As shown schematically, the mold 36 may be provided with vacuum 
openings 46 to assist in holding the skin 40 against the surface of the mold 36. 

As shown Figure 3B, the tuck blade 38 is preferably relatively thin. It forms 
the edges 44 of the insert 26 upwardly. The skin 40 and portion 42 also bend 
around the tuck blade 38. 

As shown in Figure 4, an outer mold portion or core half 48 is moved 
relative to mold 36 and foam 50 is injected between the two. Although the 
invention is typically used with foam, other polymers such as plastic may be used 
in some applications. The relative size of the foam is exaggerated, and the size of 
the final trim panel may actually be generally relatively thin in comparison. 

As shown in Figure 5, the part 51 now includes the skin 40 having a shape 
from mold 36. Further processing may occur on part 51, although for purpose of 
this application, it will be considered a final part. Insert 26 is secured within the 
skin 40. A well 52 surrounds" the insert 26 and is formed by the tuck blade 38. 

With the present invention, since the preform 35 is inserted into the foam 
mold 36 already connected, one may easily ensure that the insert 26 is properly 
positioned within the mold 36. This improves the appearance and quality of the 
final part 51. In addition, since one can check the quality of the preform 35 before 
injecting the foam as shown in Figure 4, one does not need to wait to the Figure 4 
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step to identify scrap. If the insert 26 is improperly secured to the skin 32 at the 
preform stage, the preform itself can be discarded. This reduces the expense and 
waste that would occur, if the error was not discovered until after the foam had been 
injected behind the skin. Also, there is no opportunity for the foam to penetrate the 
5 bond between the insert and the skin. 

A preferred embodiment of this invention has been disclosed, however, a 
worker of ordinary skill in the art would recognize that certain modifications would 
come within the scope of this invention. For that reason, the following claims 
should be studied to determine the true scope and content of this invention. 
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CLAIMS 

1 . A method of securing a decorative insert to a plastic skin for a trim 
panel comprising the steps of: 

1) securing an insert onto an outer face of a plastic skin material 
5 to form a preform; 

2) then placing said preform into a polymer mold, with said 
insert and said outer face facing a surface of said polymer mold; and 

3) then injecting a polymer behind said skin to form a trim panel. 

2. A method as recited in Claim 1, wherein said preform is formed in 
10 a vacuum mold by securing said insert to said outer face of said skin. 

3. A method as recited in Claim 2, wherein said vacuum mold is formed 
with a well and vacuum pull said skin downwardly into said well, said insert being 
forced into said well by a plug received between said plug and said skin, and said 
insert thus being secured to said skin. 

15 4. A method as recited in Claim 3, wherein said insert is provided with 

an adhesive layer, and said skin is at an elevated temperature when placed in said 
vacuum mold, said temperature of said skin activating said adhesive to secure said 
insert to said skin. 

5. A method as recited in Claim 1, wherein said polymer is foam, and 
20 portions of said skin remain between said foam and said insert. 
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6. A method as recited in Claim 1, wherein said polymer mold includes 
a tuck blade which surrounds an outer periphery of said insert, edges of said insert 
being bent toward said skin by said tuck blade, to form a well around the periphery 
of said insert in said skin. 
5 7. A method as recited in Claim 1, wherein said insert is provided with 

a decorative cloth face which faces outwardly in said trim panel. 
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8. A method of forming a trim panel comprising the steps of: 

1) providing a vacuum mold having a well, and a plug being 
sized to fit within said well, said plug being movable towards and away from 
said vacuum mold; 

2) placing a skin material on said vacuum mold and over said 

well; 

3) placing an insert between said plug and said skin material; 

4) bringing said plug toward said skin material and into said 
well, said plug forcing said insert against said skin material; 

5) removing a preform of said skin and said insert from said 
vacuum mold, and placing said preform into a polymer mold, said polymer 
mold including a tuck blade bending edges of said insert inwardly of said 
tuck blades to form a well around said insert in a vinyl part; and 

6) injecting a polymer behind said skin and on an opposed side 
of said skin from said insert to form a trim panel. 

9. A method as recited in Claim 1, wherein said insert is formed with 
an adhesive on a surface which is brought in contact with said skin material, said 
skin material being raised to an elevated temperature such that said skin material 
heats and actuates said adhesive layer to secure said insert to said skin material. 

10. A method as recited in Claim 9, wherein said insert includes an outer 
cloth face which faces outwardly of an outer face of said skin in said trim panel. 
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11. A method as recited in Claim 8, wherein said plug is provided with 
a source of air, said air assisting in separating said insert from said plug, once said 
insert has been secured to said plug. 

12. A method as recited in Claim 8, wherein said portions of said skin 
5 remain between said foam and said insert. 

13. A method as recited in Claim 8, wherein said polymer is a foam. 
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AMENDED CLAIMS 

[received by the International Bureau on 4 June 1998 (4,06. 98); 
original claims 1-13 replaced by new claims 1-11 (3 pages)] 



1 . A method of forming a trim panel comprising the steps of: 

1) providing a vacuum mold having a well, and a plug being sized 
to fit within said well, said plug being movable towards and away from said 

5 vacuum mold; 

2) placing a skin material on said vacuum mold and over said 

well; 

3) placing an. insert between said plug and said skin material; 

4) bringing said plug toward said skin material and into said well, 
10 said plug forcing said insert against said skin material; 

5) removing a preform of sai d skin and said insert from said 
vacuum mold, and placing said preform into a polymer mold, said polymer 
moid including a tuck blade bending edges of said insert inwardly of said tuck 
blades to form a well around sai dinsert in a vinyl part; and 

15 6) injecting a polymer behind said skin and on an opposed side of 

said skin from said insert to form a trim panel. 

2. A method as recited in Claim 1, wherein said insert is formed with an adhesive 
on a surface which is brought in contact with said skin material, said skin matcial being 
raised to an elevated temperature such that said skin material heats and actuates said adhesive 

20 layer to secure said insert to said skin material. 

3. A method as recited in Claim 2, wherein said insert includes an outer cloth 
face which faces outwardly of an outer face of said skin in said trim panel. 

AMENDED SHEET (ARTICLE 1 9) 

-11- 

SDOCID: <WO 983 1 524A 1 J_> 



WO 98/31524 PCT/US97/22896 



4. A method as recited in Claim 1, wherein said plug is provided with a source 
of air, said air assisting in separating said insert from said plug, once said insert has been 
secured to said plug. 

5. A method as recited in Claim 1, wherein said portions of said skin remain 
between said foam and said insert. 

6. A method as recited in Claim 8, wherein said polymer is a foam. 
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7. A method of forming a trim panel comprising the steps of: 

1) providing a vacuum mold have a well, and a plug sized to fit 
within said well, said plug being movable towards and away from said 
vacuum mold; 

5 2) placing skin material on said vacuum mold and over said well; 

3) then, placing an insert between said plug and said skin material, 
said insert being on an outer face of said skin material relative to a bottom of 
said well; 

4) then bringing said plug toward said skin material and into said 
10 well, said plug forcing said insert against said skin material; 

5) removing a preform of said skin and said insert from said 
vacuum mold and placing said preform into a polymer mold; and 

6) injecting a polymer behind said skin and at an opposed side of 
said skin from said insert to form a trim panel. 

15 8. A method as recited in Claim 7, wherein an adhesive is deposited to bond said 

insert to said skin material. 

9. A method as recited in Claim 7, wherein said insert includes an outer cloth 
face which faces outwardly of an outer face of said skin in said trim panel. 

10. A method as set forth in Claim 14, wherein said insert is placed on said sheet 
20 and within said well prior to said plug being brought into contact with said insert. 

11. A method as recited in Claim 8 , wherein said insert is placed on said sheet and 
within said well prior to said plug being brought into contact with said insert. 
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